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Abstract:  
The prevalence of multi-resistant ESBL-producing bacteria in nursing homes is a prob-
lem not only in Finland but worldwide. It presents a major challenge for nurses and 
healthcare workers in providing quality care to residents. The ESBL-producing bacteria 
might reside in a carrier without any infection but it severely limits the treatment choices 
if the carrier becomes ill. In a nursing home, where most residents stay for long periods, 
nurses have an important role in preventing the spread of ESBL from carriers to other res-
idents and staff. The aim of this study is to provide nurses with evidence-based guidelines 
to care for ESBL carriers residing in nursing homes. Furthermore, the current situation of 
evidence-based practices regarding care of ESBL carriers in nursing homes and the situa-
tion of ESBL in Finland is investigated. The study is conducted through a review of liter-
ature. Nineteen topic-relevant articles have been selected using different academic search 
databases. The Health Promotion Model by Nola Pender provides the theoretical frame-
work. This study found that the lack of implementation of infection prevention measures 
was associated with the spread of ESBL in nursing homes. Despite having knowledge, 
nurses did not implement the proper procedures in practice due to lack of time, resources 
and proper guidelines. Additionally, inappropriate use of antibiotics was one of the main 
risk factor in ESBL carriers. In conclusion, healthcare workers must have proper 
knowledge and implement proper infection control practices in order to restrict the spread 
of ESBL. Continued education for nurses in the form of training and educational pro-
grams could affect the spread of this disease along with proper use of antibiotics. Further 
study about isolation precaution in nursing homes could shed light on the sources of 
cross-transmission so that good nursing practice could be developed, impacting the safety 
of clients and staff. 
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1 INTRODUCTION 
This thesis topic arose, when nursing staff, who work with residents with ESBL-
producing bacteria asked us to commission a report and guidebook based on the latest 
evidence-based data on the subject. These nurses will use this thesis to help guide them 
in examining their practices and initiating any new nursing interventions needed during 
care activities at their nursing home facility located in Espoo, Finland. 
 
Infectious diseases were the primary cause of mortality among humankind before the 
discovery of antimicrobials. However, it is still among the leading causes of death in 
countries where quality healthcare is scarce especially in under-developed countries. 
However, in developed countries, poor clinical outcomes are still a major issue despite 
the advanced facilities and education of staff. Infections due to resistant microorganism 
are a major cause for poor clinical outcomes, which influence quality of life and in some 
cases, result in death (World Health Organization 2016).  
 
According to a list of antibiotic resistant priority pathogens published by WHO (2017), 
these resistant bacteria continue to pose the greatest threat to humanity. The list particu-
larly highlighted the threat from gram-negative bacteria, which includes Enterobacteri-
aceae. The report highlighted the urgency for the development of a new antibiotic to 
fight against these bacteria. They believe it is “critical” as the bacteria are becoming re-
sistant to the best existing antibiotics (World Health Organization 2016). One example 
of this is seen in a study conducted to investigate a citywide outbreak of infections 
caused by ESBL producing gram-negative bacilli in Chicago nursing homes. The study 
suggested how nursing home patients might be reservoirs of ESBLs due to constant ex-
posure to broad-spectrum oral antibiotics and lapses in infection control practice (Wie-
ner et al. 1999). 
 
Other residents residing in nursing homes have an added risk of acquiring an ESBL in-
fection, if any of the residents are carriers of ESBLs. This is due to immediate proximity 
and potential exposure to the ESBL microbial. This is especially true for resident with 
severe limitations who require frequent contact with healthcare providers (See Paterson 
  
 
& Robert 2005 p. 664). The resistance of ESBLs towards commonly used antibiotics 
presents a challenge as it severely limits the range of therapeutic options available dur-
ing the treatment of infections such as pneumonia, urinary tract infections and treatment 
of more serious infections such as bloodstream infections (Brolund 2014). ESBLs have 
worldwide prevalence but their distribution varies across different regions. However, 
this is changing rapidly due to the rise in the number of cases reported annually. It is a 
worrisome prospect as an increase in ESBL cases often correlates to an increase in mor-
bidity and mortality among the carriers with infection (Dhillon & Clark 2012). 
 
The main cause for the spread of these type of diseases mentioned above is cross-
transmission. Therefore, it falls upon the nurses to be competent during care activities 
by implementing safe practices in order to promote the health and wellbeing of clients 
while protecting them from harm. Among numerous responsibilities nurses hold, they 
should be aware and continually seek to develop their competencies in order to provide 
quality care for clients (Ballard 2003). According to Smith and Lokhorst (2009), since 
nurses are in day-to-day contact with their clients, safe infection control based on evi-
dence-based practices are necessary for effective and quality care.  
 
This thesis brings forward evidence based nursing practices that nurses can implement 
when caring for clients who are ESBLs carriers within the context of the nursing home 
setting. Moreover, the authors try to bring clarity concerning the nurse’s role in preven-
tion and containment of the ESBL pathogens. Though healthcare professionals commis-
sioned this thesis, the writers attempted to communicate to a wider audience. Thus, the 
concepts and processes found throughout this report begin from a wide perspective and 
then narrow to assist those outside the healthcare profession in understanding the report.  
  
 
2 BACKGROUND  
In this chapter, the writers have attempted to present this topic beginning with the 
broader concepts relating to evidence-based practice. The authors then narrowed the 
scope to focus on infection control prevention, followed by reflections on the relation-
ship between infection control prevention as it concerns nursing care duties. The report 
then introduced the enzymes known as Extended Spectrum Beta-Lactamases (ESBLs) 
and the Escherichia coli (E. coli) and Klebsiella pneumoniae (K. pnuemoniae) bacteria.  
Lastly, the current situation in Finland concerning this issue is brought forward using 
statistical data. 
 
2.1 An Overview of Evidence-Based Practice 
The term “evidence-based practice” is derivation of the term “evidence-based medicine” 
(EBM) used in the field of medicine. During the 1980s, health professionals used the 
term “evidence-based” to design clinical practice guidelines (Lockett 1987). A group of 
researchers at McMaster University, Canada, redefined the term “evidence-based medi-
cine” as an implementation of medicine practice to determine the best practice from the 
available information (Sackett et al. 1996). Later on, in 1992 the Journal of American 
Medical Association published an article by the Evidence-based Medicine Working 
Group that discussed the role of EBP in medical education. The article stated that the 
scientific research findings would boost confidence in physicians to make individual 
decision-making more structured. The physicians will need to assess the literature in 
applying the research findings to practice (Evidence-Based Medicine Working Group 
1992). In the years after the Medicine Working Group EBP article, healthcare profes-
sionals, not just physicians, considered using EBP when providing care.  
 
More recently, the principle of the EBP has continued to evolve and has gained momen-
tum in the delivery of quality care, for which the basis is on evidence rather than tradi-
tion (Beyers 2002). Nowadays, the use of evidence-based practice facilitates the provi-
sion of safe and efficient care, as it propagates the use of current knowledge into prac-
tice to increase the quality of the care process and their outcomes (Stevens 2013).  
  
 
 
When implanting care-using EBP, the healthcare team chooses the most appropriate and 
effective method amongst the scientific evidence that is available to them. Factors such 
as the characteristics of the patients and the situation affect the selection of evidence-
based practice. The best available scientific evidence, clinical expertise and the patient’s 
values are three important elements of the EBP. These three elements should be in bal-
ance to achieve scientifically approved clinical practices. EBP is acceptable to use in 
benefiting patients and to ensure that the patient’s care is effective. Various research-
based studies have concluded that the patient’s outcome has improved remarkably when 
the care is based on EBP rather than the traditional expertise (Houser & Oman 2011; 
Heatler et al. 1988).  
 
2.2 Implications for Nurses regarding Evidence Based Practice 
The use of evidence-based practice facilitates the provision of effective, safe and effi-
cient care, as it propagates the use of current knowledge into practice to increase the 
quality of the care process and their outcomes (Stevens 2013). The earliest use of an ev-
idence-based framework in the nursing field is in the works of Florence Nightingale’s 
first work after returning from Crimean War (McDonald 2001). However, it was not 
until the mid-1990s that it was fully incorporated into the nursing profession. From the 
nursing perspective, nurses use evidence-based practice with the purpose of providing 
better results through the implementation of nursing interventions that stem from 
knowledge-based decisions grounded in real evidence (Mackey & Bassendowski 2017). 
It seems nurses prefer to use EBP in their delivery of care. A study by Majid et al. 
(2011) showed 64.3 % of the nurses “disagreed” or “strongly disagreed” that they prefer 
traditional practice rather than the new patient care practice. Whereas 52.8 % of the 
nurses “disagreed” on the statement that they do not like other people questioning their 
practices when those practices are based on scientific method. Additionally, nurses were 
positive towards EBP and were open in implementing new healthcare practices. 
 
Evidence-Based Practice not only helps to guide care practices but also relates to the 
utilization of research, quality improvement and nursing research. For decades, nurses 
  
 
use the available information in order to improve patient care. The nurses analyze and 
evaluate the changes’ effectiveness by implementing research findings in clinical prac-
tice. The focus is to choose the best practice that guarantees quality improvement of pa-
tient care. Nelson et al. (2002) stated that in recent times, the patients, their families and 
the healthcare professionals meet often to collaborate as to the needs of the client and to 
improve the care received. This approach where the client is the center is gaining mo-
mentum today in Finland as we see the new mandates handed down from the Finnish 
government. In addition, an emphasis is placed on multi-professional collaboration with 
the aim of improving quality and assuring safety during the delivery of care (see Beyea 
& Slattery 2006 pp. 1-14).  
 
In the end, although the definition of EBP varies, the focus is to improve practice by 
implementing the best available evidence (Leufer & Cleary-Holdforth 2009). When it 
comes to professional nurses, the literature suggests they feel confident in their decision 
if scientific research supports their decision rather than a decision based on habits for 
the most part (Courtney & McCutcheon 2010 p. 5). In addition, nurses are active in not 
only gathering research data from other sources but are engaging in their own research 
to improve care practices. Thus, nurses have an important role in the management of 
care received by their clients (Sharon 2014).   
 
2.2.1 Barriers to Adopting Evidence-Based Practice for Nurses 
Although EBP seems to becoming an accepted practice among healthcare professionals, 
there are still challenges adopting EBP. In order to achieve the effective quality care, the 
best evidence-based practice derived from research is important in clinical practice. De-
termining the best EBP is a challenge in nursing practice. Nurses need skills to under-
stand the questions arising in practice thereby assessing the available information to de-
termine the most appropriate EBP that will help improve patient care (Mohsen et al. 
2016).  
 
As mentioned earlier in this chapter, there are studies examining the perceptions of the 
nurses’ and the implementation of EBP in clinical practice. In those studies, nurses view 
  
 
EBP positively and accept the fact that this approach is more effective than that of tradi-
tional practice (Upton & Upton 2006). Having said this, though nurses believe EBP 
provides better care solutions, the motivation to implement this strategy while caring 
seems low. Some of the nurses described that they were not interested in implementing 
EBP. The reason for nurses’ lack of motivation in implementing EBP seems to be due 
to the lengthy period required for obtaining the formal training, after which, they are 
hesitant to engage in further research or scientific reading (Tacia et al. 2015). 
 
Even though nurses can have positive attitude towards the EBP, the acceptance and the 
implementation is slow (Pravikoff & Tanner 2005). According to Apler et al. (2005), 
one of the barriers in adopting EBP in clinical practice is the large number of literature 
that is available in different sources. This makes adopting EBP more complicated as it is 
challenging for nurses to keep updated as to the changes in nursing practice (see Majid 
et al. 2011 pp. 229-236). 
 
Funk et al. (1991) investigated nurses’ perceptions and the barriers in implementing 
EBP. From the questionnaire called “BARRIERS”, the nurses stated two major barriers.  
First, they do not have power to authorize patient care procedures. Second, they simply 
lack the time to review the latest news on the subject. Griffiths et al. (2001) seems to 
agree who states, the major barriers for adopting EBP by community nurses are insuffi-
cient time, lack of resources and inadequate knowledge to understand the statistical 
analysis of the research. According to McKenna & Ashton (2004), other barriers for 
adopting EBP include the lack of skill when searching for information from different 
sources. The nurses’ limited information technology skills and insufficient skills for the 
searching of information also affect the implementation of EBP. Hagbaghery (2007) 
stated that the reasons nurses do not adopt EBP in clinical practice are insufficient 
awareness about the research, lack of skills to determine the quality of research and lack 
of access in obtaining the information. There is no co-relation associated between the 
nurses’ level of knowledge and skill to implement EBP (see Mohsen et al. 2016 pp. 25-
33).  
  
 
2.3 Infection Control and Prevention 
It is not just the knowledge about EBP or the ability to identify new ways of providing 
safe, quality care but nurses also need to implement these standards on a grass-roots 
level during care encounters. According to the World Health Organization (2017), the 
infection control and prevention are the practices that help to protect the people who are 
in danger of obtaining infection. The infection can be obtained in a community or while 
being cared in a facility. The basic level of infection control and prevention is hand hy-
giene. All the healthcare workers that help to control the spread of infections should 
practice infection control practices.  
 
Standard precautions include hand hygiene, personal protective equipment (PPE), res-
piratory hygiene/cough etiquette, aseptic technique, occupational exposure manage-
ment, and blood infection prevention. Staff should practice good hand hygiene and 
should remove all kinds of jewelry while working in the clinical settings. The use of 
personal protective equipment (PPE) includes gloves, aprons and face/eye/mouth pro-
tection. The workers should use PPE when there is risk of contact with blood, body flu-
id, wounds, non-intact skin and mucus membranes. During care activities, the workers 
should practice appropriate aseptic technique. For example, performing workflow activ-
ities from a clean to dirty area. Furthermore, in order to prevent exposure to infectious 
agents from blood and body fluids via needles, the facility should properly manage the 
disposal of sharps, needles and record any sharp needle accidents. In addition, staff 
should avoid wearing open footwear. Sharp needles should be disposed in a sharp nee-
dle container immediately after use. Lastly, the staff should never re-cap the single-use 
sharp needles after use and discard immediately in a sharp needle container (National 
Health Service professionals 2010). The authors have illustrated the standard precau-
tions and contact isolation precautions for infection prevention as Appendices 2 and 3, 
respectively, in the Appendix section of this thesis. 
 
Therefore, the implementation of standard precautions with all encounters helps to en-
sure that both patients and the workers are safe from harmful microbes as these practic-
es are considered to be the basic interventions for infection control (Tampere University 
Hospital 2017). 
  
 
2.4 The Essentials of Extended Spectrum Beta-Lactamases 
As stated earlier, there are groupings of microbes that will be in focus in this thesis, the 
first being ESBLs. Some types of bacteria produce enzymes known as Extended Spec-
trum Beta-Lactamases (ESBLs). The bacteria that produce these enzymes are mainly 
Escherichia coli (E. coli) and Klebsiella pneumoniae (K. pnuemoniae). These are gram-
negative bacteria. During the staining technique, the gram-negative bacteria change to 
pinkish or red (National institute of Allergy and Infectious Diseases 2016). They belong 
to the family Enterobacteriaceae also known as coliforms. These bacteria are a part of 
our normal gastrointestinal flora. The bacteria are usually harmless. However, some of 
these strains can also cause infections (South Australia Health 2016). 
 
Among all the gram-negative bacteria, E. coli and K. pnuemoniae are the most common 
cause for serious infections (Behzadi et al. 2010). A study conducted by Lautenbach et 
al. (2001), found that there were 33 patients with ESBL-producing E. coli or K. Pneu-
moniae in a 725-bed hospital. The infection sites were in the urinary tract in 17 patients 
(51,5 %), 5 in wound (15,2%), 4 in central venous catheter (12,1 %), 3 in blood (9,1%), 
3 in the respiratory tract (9,1%) and 1 in the abdominal (3%). Several other bacteria can 
also produce ESBL; however, this research focuses mainly on E. coli and K. pnuemoni-
ae, as they are the most prevalent bacteria. Kolef et al. (2011); Al-Hasan et al. (2012) 
reported that the proportions of E. coli and K. pnuemoniae are up to 75-87 % in com-
munity acquired and 62-64 % in healthcare-associated infections (see Holma 2015 p18).  
 
Bacteria that produce ESBL are resistant to commonly used antibiotics, which can make 
infections caused by it challenging to treat. The infections can sometimes be life threat-
ening (National Institute for Health and Welfare 2015). Beta-lactamases are enzymes 
produced by the bacteria (Enterobacteriaceae, Staphylococcus species). These enzymes 
have a form of survival mechanism, which gives them their ability to adopt and survive 
in adverse conditions. They can dislodge the structure of the beta-lactam ring present in 
antibiotics through the process of hydrolysis, thus nullifying the antibacterial properties. 
The beta-lactamases can be coded on plasmids or chromosomal DNA, which make 
them mobile within in a bacterial community allowing them to spread widely. In con-
  
 
junction with the above, the same species can produce several strains at any given time 
(Yewale et al. 2010). 
 
Conversely, these ESBL producing bacteria can be present in the intestinal tract, mu-
cous membrane, urine and wounds, without necessarily causing any symptoms (Helsin-
ki University Central Hospital (HUCH) 2012; Health and Social Department, Helsinki 
2015). The most common place for ESBL-induced infection is the urinary tract. Other 
sites of infection are in the intra-abdominal region such as the gallbladder or the appen-
dix and in the lungs (National Institute for Health and Welfare 2015). It may be interest-
ing to note that they have the capability to infect wounds and can be present in the 
bloodstream as well (Krames StayWell 2000-2016).  
 
An individual is considered to have an ESBL infection when the ESBL producing bac-
teria infect them. A person carrying the ESBL bacteria but do not show any symptoms 
of an infection is termed colonized or is called an ESBL carrier. This is also for cases 
where the ESBL bacteria have infected a person in the past. Although an ESBL colo-
nized person may still be healthy with no apparent symptom, they are still contagious 
and could spread the bacteria to non-infected patients (HUCH 2012).  
 
The antibiotics used to treat these organisms is Beta-lactam, which belong to the family 
of broad-spectrum antibiotics characterized by a presence of Beta-lactam ring in their 
molecular wall. Some well-known examples are penicillin, cephalosporin, clavams (or 
oxapenams), cephamycins and carbapenems. For decades, healthcare professionals have 
widely used these groups of antibiotic to treat and prevent bacterial infections (Belgian 
Biosafety 1999). 
 
2.4.1 Risk Factors and Symptoms of Extended Spectrum Beta-
Lactamases 
Antimicrobial resistance is not a disease in itself and usually there are no differences in 
the severity of diseases caused by susceptible strains and resistant ones. Therefore, re-
sistance is generally not a problem of pathology but one that limits the options of thera-
  
 
py (World Health Organization 2017). Healthcare professionals should note that a per-
son colonized with ESBL does not typically show any symptoms. However, symptoms 
vary according to the organs that the ESBL bacteria infect. For example, an infection of 
urinary tract causes pain and burning while urinating. The patient will urinate more fre-
quently than normal and can have a fever. Conversely, an intestinal infection can cause 
diarrhea with blood seen in the stool. In this case, the patient may complain of severe 
pain in the abdomen, stomach cramps, loss of appetite and fever. A skin infection caus-
es wounds that are red in color. Wounds of this nature, if untreated, can produce puss 
that oozes from the wound resulting in an increased susceptibility to a spread of the in-
fection (Parasakthi 2001). 
2.4.2 Transmission of Extended Spectrum Beta-Lactamases 
The transmission of ESBL can take place between patients, healthcare staff or visitors. 
It can be transmitted either as just a carrier without having the bacteria themselves or as 
an infection where an infection is present. The transmission of ESBL can take place 
through touching an ESBL infected person or coming in contact with ESBL contami-
nated items. It is therefore important to take proper precautionary measures in order to 
ensure the safety of other patients and healthcare workers and to prevent spreading of 
the infection (Jewell 2017).  
 
The healthcare staff should move ESBL patients having wounds, urinary tract infection 
or diarrhea to an individual room or in a same room with other ESBL patients. This 
minimizes the risk of spreading the infection to other patients while treating the patient 
using proper precaution method with special emphasis to hand hygiene (Health Service 
Executive 2012). 
2.4.3  Nursing Interventions for Carriers of ESBL   
With the diagnosis of ESBL in a nursing home, it is of utmost importance to take proper 
precautionary measures to prevent the spread of ESBL, and to contain it with efficiency. 
Healthcare workers should perform proper hand hygiene and avoid direct contact with 
the patient. It is preferable to use a private room for the colonized patient or implement 
necessary precaution in case of a multi-bedroom facility. During an event of the patient 
  
 
leaving his/her room for the purpose of mobilization, rehabilitation or tests, healthcare 
staff should accompany the patient. The patient should put on clean clothes and proper 
covering of the wound in case of any external wound. The patient should keep them-
selves away from public areas such as the unit kitchen, cafeteria, study room 
etc. (Vancouver Island Health Authority 2013). 
  
In addition, the staff should use personalized protective equipment (PPE) when taking 
care of patients with ESBL. Proper decontamination of the equipment is a must after 
every use, especially for those meant for common use. This reduces the risk of cross-
contamination. This along with proper and timely cleaning of environment helps reduce 
the prevalence of ESBL causing pathogens in surroundings (Guidelines on infection 
prevention and control 2012).  
 
As mentioned above, while taking care of a colonized patient, healthcare staff must 
use Personal Protective Equipment (PPE) such as disposable gloves and aprons. They 
must perform good hand hygiene before and after the use of PPE. By paying special at-
tention, the risk of spread of ESBL can be lowered (Dorset and Somerset Health Protec-
tion Unit 2007). However, control isolation measures alone are not sufficient for pre-
vention and reduction of ESBL spread.  A proper use of antibiotics should accompany 
the isolation measures to create an efficient control strategy (De Cellès et al. 2013). 
 
It is necessary for visitors of the clients who are colonized with ESBL, to first talk to the 
nurse before entering the client’s room, so that they receive the necessary information 
on infection control measures while meeting the client. These includes disinfecting 
hands with alcohol hand rub before entering and while leaving the room, not visiting 
other client during the trip, use of protective equipment such as long sleeved gown and 
gloves when involved in providing direct care to the clients, like bathing, washing, toi-
leting or care for open areas. However, casual contact does not require the use of gloves 
or gown, for instance holding hands, feeding or pushing wheel chair (Norfolk General 
Hospital 2010). Furthermore, exposure to ESBL does not lead to infection among 
healthy visitors, including pregnant women and children. Visitors who have recently 
undergone surgery or with suppressed immune system are suggested to contact the in-
fection control staff or talk to their general practitioner before making the visit (Sydney 
  
 
Adventist Hospital 2014). Donning a sign notifying others of special precaution on the 
door of the colonized patient’s room helps to remind healthcare workers and visitors 
about the need for precaution as they enter the room. ESBLs carrier should also make a 
conscious attempt at maintaining good personal hygiene at all times (Humber River 
Hospital 2007). 
2.5 Current Situation of Extended Spectrum Beta-Lactamases 
in Finland  
The National Institute for Health and Welfare (THL) in Finland monitors the situation 
of infectious disease by collecting data on affected people and by studying pathogens 
through various surveillance systems. THL maintains the data through the National In-
fectious Diseases Register (NIDR). Since 2008, NIDR started reporting on the re-
sistance of Escherichia coli and Klebsiella pneumoniae to third-generation cephalospor-
in. Almost 90 % of the bacteria reported was enzyme-producing ESBL strains. E. coli 
occupied the bigger proportion of the findings while K. pnuemoniae occupied a smaller 
proportion. Table 1 and 2 shows the progression of E. coli findings and K. pnuemoniae 
findings, respectively, from 2008 until 2016 (Jakkola et al. 2016). In addition, the tables 
also depict how the bacteria have mutated in such a way that third-generation antibiotics 
are not as effective as they were in earlier years. The authors derived the data used in 
Table 1 and 2 from the NIDR’s statistical database.  
 
 
 
 
 
 
 
  
 
Table 1 E. coli findings with reduced susceptibility to third-generation cephalosporin 
(possible ESBL) in male and female population and Incidence of E. coli findings (cas-
es/100,000 population) 
Year ESBL-E. Coli findings Incidence per 
100,000 
Male Female Total 
2008 368 1306 1674 31 
2009 512 1665 2177 41 
2010 596 1965 2561 48 
2011 713 2425 3138 58 
2012 907 2782 3689 68 
2013 1076 3390 4466 84 
2014 1021 3172 4193 77 
2015 1114 3050 4164 77 
2016 1254 3448 4702 86 
 
According to Table 1, ESBL-EC findings have almost tripled between 2008 and 2016. 
There was a rapid increase in the number of findings until 2013, after which, the num-
ber of findings decreased for the next 2 years. However, we can see that there is again 
an increase significantly in 2016 equaling 4702 cases. The number of findings was 
higher in females than in males across all years. In 2016, almost three-quarter (73%) of 
the diagnoses were in female. 
According to the NIDR’s statistical database, in 2016, diagnosis of ESBL-EC was in all 
age groups; more than half of them in patients aged 65 or older. The number of findings 
was largest in the Hospital District of Helsinki and Uusimaa. However, the incidence 
was higher in the Hospital District of Kyymenlakso, which had 263 cases reported. The 
average incidence within the whole of Finland in 2016 was 86/100,000. Additionally, 
there was a significant increase in number of blood culture findings. The Hospital Dis-
  
 
trict of Helsinki and Uusimaa alone had almost one-third (97) of the blood culture find-
ings. However, the incidence of blood culture findings was highest in Hospital District 
of Etelä-Savo. 
Table 2 K. pnuemoniae findings with reduced susceptibility to third-generation cepha-
losporin (possible ESBL) in male and female population and Incidence of K. pneumonia 
findings (cases/100,000 population) 
Year ESBL-K. pneumoniae findings Incidence per 
100,000 
Male Female Total 
2008 48 68 116 2.1 
2009 64 91 155 2,9 
2010 81 109 190 3.5 
2011 91 152 243 4.5 
2012 90 152 242 4.4 
2013 81 157 238 4.4 
2014 105 206 311 5.7 
2015 107 182 289 5.2 
2016 160 250 410 7.5 
 
According to Table 2, ESBL-K. pnuemoniae findings have increased 3.5 fold between 
the year 2008 and 2016. The number of findings have increased significantly throughout 
the years with a slight decrease in 2015 equaling 289. However, there was a large in-
crease in the number of findings in 2016 equaling 410. As in ESBL-EC, the number of 
findings in females was higher than in males throughout the years. However, the female 
proportion of diagnoses was 60% in ESBL-K. pnuemoniae. 
According to the NIDR’s statistical database, in 2016, diagnosis of ESBL-K. pnuemoni-
ae was in all age groups; almost one-half in patients aged 65 or more. The number of 
findings was largest in the Hospital District of Helsinki and Uusimaa. However, the in-
  
 
cidence was higher in the Hospital District of Lapland, which recorded 25 cases. The 
average incidence in the whole of Finland in 2016 was 7.5/100,000. The number of 
blood culture findings in 2016 was 27 (2015:16). The Hospital District of Helsinki and 
Uusimaa had the largest number of blood culture findings equaling 7. However, the 
highest incidence of blood culture findings was in the Hospital District of Vaasa. 
2.6 Relationship between Evidence-Based Practice and Infec-
tion Control 
With the increase in cases as seen in the last chapter along with the challenges for nurs-
es and the acceptance of EBP, ensuring the safety of society when it comes to infection 
control is challenging. Therefore, by linking EBP with the prevention and control of in-
fection could be a way to combat the spread of infection. By tracking the spread of in-
fection through reporting, health providers can continually evaluate their level of per-
formance. For the past several decades, literatures on healthcare have reported incidents 
related to healthcare-associated infections (HAIs). HAIs are the undesirable outcomes 
that question the quality of a patient’s care. Haley et al. (1985) reported that since the 
early 1980s, healthcare facilities are monitoring HAIs and this continues now (see Col-
lins 2008 pp. 547-575). The Centre for Disease control and prevention (2000) stated that 
in certain intensive care units, implementation of evidence based infection control strat-
egies decreased the occurrence of HAIs. Over the last 10 years, there has been an in-
crease in antibiotic resistant microorganism. The factors for that alarming increase can 
be related to the increase in severity of illness due to abuse of antibiotics. This began 
during the 1980’s, when the use of third-generation cephalosporins was used to treat 
Beta-lactamase-mediated bacterial resistant organisms. The use of this antibiotic was 
regarded as a success; however, it was short lived with the emergence of plasmid-
encoded Beta-lactamases, which developed resistance to cephalosporin’s thus cutting 
short the success. This resulted in having to face-off with an unfavorable consequence. 
Soon afterwards, several others Beta-lactamase showed resistance to extended spectrum 
cephalosporins. Owing to these factors, the renewed β-lactamases were grouped togeth-
er as Extended-Spectrum Beta-Lactamases (Paterson & Robert 2005). ESBLs are a di-
verse and rapidly evolving group of plasmid-mediated enzymes. They significantly re-
strict the range of therapeutics options available during treatment of infection amongst 
  
 
carriers. Infections caused by ESBL producers include urinary tract infection to life 
threatening sepsis (Rawat & Nair 2010).  
 
Resistance to antibiotics is not the only factor to influence EBP and infection control.  
Stein et al. (2003) observed the attitude of doctors and nurses towards infection control 
guidelines in a Birmingham Teaching Hospital located in the United Kingdom. In order 
to improve the infection control practices in this hospital, the authors recommended ed-
ucational training for healthcare professionals. As a result, the monitoring of adherence 
to infection control guidelines and improvement in quality resources were highly rec-
ommended. Picheansathien et al. (2008) conducted a survey that included the imple-
mentation of hand hygiene practice and its effect on HAIs among 26 nurses for a dura-
tion of 7 months. The result showed the adherence of hand hygiene improved from 6.2 
% to 81.2 %. All of the nurses agreed on the fact that the hand hygiene promotion pro-
gram motivated them to implement improved hand hygiene practices (Fashafsheh et al. 
2015 pp. 79-90). Thus, despite the challenges listed above and the low staff to patient 
ratio due to limited resources, healthcare professionals continue their mission to im-
prove the quality of patient’s care (see Collins 2008 pp. 547-575). 
 
In this chapter, EBP was outlined along with the implication it has on nursing practices. 
Also discusses were the barriers in terms of challenges nurses face while adopting EBP, 
such as keeping up-to-date with the latest literature and evidence-based practices. Fur-
thermore, elaborated were the characteristics of ESBL, risk factors, symptoms and nurs-
ing interventions aimed at combating the spread of this disease. Lastly presented, was 
current data on ESBLs in Finland and the impact of evidence-based practice on infec-
tion control measures.  
 
 
 
  
  
 
3 THEORETICAL FRAMEWORK 
Brought forward in this chapter is nursing theory along with the theoretical framework 
that the authors selected for this investigation. Nursing theory is a set of ideas and con-
cepts that guide nurses in the treatment of the patients. It explains the illness and pre-
dicts the etiology. It encompasses the actions of both patients and nurses with the goal 
of treating illnesses (University of Wisconsin 2017). Indeed, Brown (1964) stated that 
nursing theory should be the foundation of practice that helps to create knowledge. It 
also helps to determine which direction nursing practice should head taking into consid-
eration the needs of society in the future. Lastly, the theoretical framework describes the 
theory and research problems of the research study (Abend 2008). 
 
For this research study, the authors chose The Health Promotion Model (HPM). Nola 
Pender first introduced the model in 1982. Pender later revised the model in 1987 and 
yet again in 1996 (McEwen & Wills 2011). The HPM helps nurses to achieve health-
by-health promoting behaviors that increase the wellbeing of a person (Pender, Mur-
daugh & Parsons 2011). The authors chose this particular model because the writers are 
nursing students who are familiar with nursing practice. This model illustrates the as-
pects that can affect the behaviors of nurses concerning health promotion (Alligood & 
Tomey 2010). While searching for a theory related to the health promotion, the authors 
happened upon the HPM. This is not a new model; other researchers have used this 
model to communicate concepts and considered positive as it aids in validating this 
model.  
3.1 Elements of Health Promotion Model  
The philosophical base of the HPM is to view the human being holistically. The theory 
states, in order to achieve the desired result of an action, the human interacts with their 
surroundings creating a type of framework. This theory hypothesizes that an individual 
acts in order to achieve a goal to produce a desired outcome. Additionally, it states that 
people interact with their environment and have thoughts, which drives behavior. The 
person’s ability to make a decision depends on how he/she thinks. Furthermore, the 
Health Promotion Model postulates that the background of the individual has an effect 
  
 
on health behavior. The model consists of three aspects that are considered critical as-
pects in nursing intervention. The theoretical framework of the model can be seen in 
Figure 1 below. 
 
 
Figure 1 The Health Promotion Model (Pender et al. 2002) 
  
The first aspect of HPM as seen in Figure 1 is the individual characteristics and experi-
ence followed by two sub-aspects. The first subcategory is prior related behavior and it 
relates to the background or past behavior of a person. The behaviors that the person is 
practicing based on their past naturally influence the current behavior. Therefore, it is 
important to consider this factor when formulating a plan to assist the client’s health 
promoting behavior. Personal factors relates to the biological, psychological and soci-
ocultural factors that affect the individual’s behavior. Age and gender are a few exam-
ples of biological factors. Additionally, self-motivation, self-esteem and psychological 
factors also influence the way a person acts. Some examples of the sociocultural factors 
that affect behavior consist of race, education and socioeconomic status.  
  
 
The second aspect of this model is Behavior-specific cognitions and effect with the sub-
categories being: perceived benefits of action, Perceived barriers to action, Perceived 
self-efficacy, Activity related affect, interpersonal influences and situational influences. 
The first subcategory focuses on our thoughts. It suggests that by having positive 
thoughts we can drive healthy behaviors; this is called perceived benefits of action. If 
practiced over time, the model suggests that the person will begin to understand that 
through the practice of healthy behavior come benefits. The next subcategory, perceived 
barriers to action explains that while implementing healthy behavior a person may per-
ceive barriers in implementing the actions such as lack of time, financial limitations. 
These perceived barriers must be addressed and a plan formulated that will support the 
client in overcoming these challenges. Next subcategory is perceived self-efficacy, 
which suggests that the degree in which a person is confident in their ability to organize 
and implement certain healthy behaviors relates to long-term sustainability. In other 
words, self-confidence helps in performing health behavior successfully over time. Ac-
tivity-related affect is described as the negative or positive feelings that occur before, 
during or after a person’s behavior or action. It states that the action performed largely 
motivates the person if the person has self-confidence while doing something. Thus, 
feelings are taken into consideration. Next comes, interpersonal influences, which con-
sist of behaviors influenced by others. Some examples are families, peers and even 
healthcare providers. The last aspect of this category is situational influences. This sug-
gests that the understanding of any situation or problem can also influence the behavior 
of the person. Some of the factors that influence the health promoting behaviors are 
available options/opportunities to develop and the environment.  
 
The third and final aspect covered in this model is behavioral outcomes. The first of 
three subcategories is health promoting behaviors. The model considers this as the final 
action of the person in gaining desired, positive, healthy outcomes. Through healthy be-
havior, such as a healthy diet and exercise, the person can benefit from a healthy life-
style. Next comes, commitment to a plan of action. The aim being the identification of a 
planned action supports implementation of the healthy behavior. This enables a person 
to maintain their commitment to an action until it is completed. Finally, we have imme-
diate competing demands and preferences. The behaviors affect the course of action just 
  
 
prior to the planned health behaviors. The preference of one behavior affects the imple-
mentation of a plan or action.  
 
All of these aspects listed work together to form a holistic picture to aid individuals in 
modifying their behavior to reflect a healthy lifestyle. It is also worth mentioning that 
prior to implementing this model, nurses should first assess their own beliefs and aim at 
achieving a healthy lifestyle so that they can care for others. When it comes to care ac-
tivities, this model focuses on ways of nurturing healthy behaviors through relationships 
creating a lifestyle that is beneficial to the patient as a whole (Pender 2011).  
  
  
 
4 AIMS AND RESEARCH QUESTIONS 
This thesis builds on the knowledge that nurses should practice aseptic measures for 
preventing the spread of infection. However, there seems to be gaps in nurses’ practices 
and evidence-based guidelines. Hence, this paper intends to present guidelines for the 
nurses in the form of a guidebook that will support nurses when caring for ESBL carri-
ers in the nursing home setting.   
 
From this study, the authors are trying to find the answers of the following research 
questions: 
1. What are the current evidence-based practices regarding infection control while 
taking care of ESBL carriers in the nursing home setting? 
2. How can the nurses prevent the spread of ESBL infection in nursing homes?   
3. What is the current situation of ESBL in Finland?  
  
  
 
5 METHODOLOGY  
In this chapter, the authors present with the methodology used for the study beginning 
with a brief overview of what a literature review entails followed by the data collection 
process and analysis. Finally come some of the ethical considerations made during the 
writing of this thesis. The authors used literature review as the method for this research 
study and the approach was inductive.   
 
A Literature review allows one to provide a comprehensive picture about the research 
question through searching and analyzing relevant literature systematically. Through 
this type of investigation, one hopes to discover new insight as the relevant pieces of 
information that come together in context. The results could provide a better under-
standing of the topic chosen for investigation (Aveyard 2010). Additionally, a review of 
literature can be viewed as a process of surveying, gathering and critically evaluating 
information through the work of literature available on the selected topic of interest.  
Depending on the scope of the investigation, a more saturated and refined work on the 
subject may be possible, adding to the already prevailing body of knowledge (Royal 
Literary Fund 2017). 
5.1 Data Collection  
Data collection is the process of searching, reading and analyzing the information from 
different sources during the literature review. The purpose of data collection is to help 
researchers get the appropriate answers for the research questions. It helps the research-
ers to evaluate the outcomes and validate their study. It also aids in identifying the ques-
tions for further probabilities and future investigations. To assure the quality of the 
study, the data collection should be accurate with the use of the scientific search tools 
(Rouse & McLaughlin 2016).  
 
The process of the data collection includes use of electronic tools in searching keywords 
related to the research questions. The search tools used in this research were Academic 
Search Elite (EBSCO), PubMed, Science Direct and Google-scholar. Additionally, the 
authors used an inclusion and exclusion criteria while collecting the information. The 
  
 
inclusion criteria used to select the articles for this study were as follows: articles pub-
lished between 2006-2017, freely accessible articles, articles in the English language 
and the articles related to the topic. The exclusion criteria for data collection were as 
follows: the articles published before 2006, articles that were not free, articles other than 
in the English language, and articles thought not related to the topic. The authors have 
illustrated the data collection and retrieval process in Table 3 below.  
Table 3 The data collection and retrieval process 
Databases Keywords Number of 
Hits 
Relevant 
articles 
Selected 
articles 
EBSCO ESBL AND nursing 
homes 
37 5 3 
Science 
Direct 
ESBL AND nursing 
homes 
520 
 
9 
 
3 
 
ESBL carriers AND 
nurses role 
147 3 1 
Google 
Scholar 
Evidence based prac-
tice AND ESBL carri-
ers AND nursing 
homes 
794 8 2 
ESBL AND infection 
prevention AND long 
term care facilities 
385 30 7 
PubMed ESBL AND nursing 
homes 
59 
 
8 
 
3 
In the first phase of data collection, the authors used “Academic Search Elite (EBSCO)” 
to search for literature. The search words used were “ESBL AND nursing homes”. The 
search resulted in 37 hits. The authors filtered the result after selecting the articles pub-
  
 
lished between 2006 and 2017, availability of full text and peer-reviewed journals. The 
search resulted in 10 hits after the filtration. The authors selected 5 articles on the basis 
of relevancy to the topic. 
 
Next, “Science Direct” search database was selected using the phrase “ESBL” AND 
“nursing homes” from the “Journal and All” section. Also the search period of “2006-
present” was selected resulting in 520 hits. Upon applying the “open access articles” 
option, the result decreased to 74 hits. Ultimately, 9 articles were selected based on rel-
evancy toward the topic. Using the same database, the authors used a new set of words. 
They were “ESBL carriers AND nurses role” from the “Journal and All” section. Again 
selecting the search period “2006-present”. There were 147 hits. The authors selected 3 
articles on the basis of relevancy to the topic of this thesis.  
 
For the next search database, the authors used “Google-Scholar”. The search words used 
were “evidence based practice AND ESBL carriers AND nursing homes”. The search 
resulted in 794 hits. By selecting the time range “2006-2017”, the result decreased to 
667 hits. The number of articles selected for the further study was 8 in total. From the 
same search database, the authors used the keywords “ESBL” AND “infection preven-
tion” AND “long term care facilities”. The result from the search was 385 hits. After 
selecting the time range of “2006-2017”, the search recorded 339 hits. From this result, 
the authors selected 30 articles based again on relevancy to the topic. 
 
The fourth database used was “PubMed”, as the writers felt there was still not enough 
data for this study. The keywords for the search were “ESBL” AND “nursing homes”, 
which resulted in 59 hits. After using the criteria of ten years and full text, there were 47 
hits. The authors selected 8 relevant articles for this study. 
  
From the aforementioned search databases, the authors selected altogether 63 articles 
for the further study. Because of the scope of this thesis, authors had to lower the num-
ber of articles. Thus, the authors used inclusion and exclusion criteria to identify the ar-
ticles that they will use further for this study. The authors have already described the 
inclusion and exclusion criteria used in this chapter. Furthermore, the research questions 
helped in ensuring the quality of the data selected and helped to guide and to stay fo-
  
 
cused on the relevant literature. After following these criteria, the authors selected 19 
articles for data analysis. The authors have listed the selected articles as Appendix 1 in 
in hopes of facilitating readability. 
 
5.2 Data Analysis  
The data analysis process consists of answering the research questions from the collect-
ed data. The purpose of the data analysis is to summarize the findings of literature re-
view, even though the main aim of the data analysis is to interpret the findings. The in-
terpretation of the data helps the authors to explain the reason for differences and simi-
larities with other findings concerning the same study (Aveyard 2010).  
 
As mentioned earlier, the authors used an inductive approach to analysis the data for 
this study. Hsiu-Fang & Shannon (2005) identified three approaches to interpret the 
content from the collected data. The three approaches are conventional content analysis, 
directed content analysis and summative content analysis. The conventional content 
analysis emphasizes avoiding precoding and shares similarity with grounded theory. It 
follows the inductive approach. Where as, a directed content analysis follows a deduc-
tive approach. It shows the relationship of outcome to the theory of the study. Summa-
tive content analysis interprets the use of words or phrases and finds their meaning.  
 
The authors used the qualitative content analysis during the data analysis process. Ac-
cording to content analysis of Graneheim & Lundman (2004), in the first step, the inves-
tigator reads the selected articles texts several times thoroughly to facilitate understand-
ing the content and highlighting relevant data. In the second step, the researcher divides 
the notes, in accordance to the content of the study, into meaning units. The findings 
from the articles should be trustworthy and the evaluation is done with the intention of 
the bringing to light the findings. The authors have presented the steps of data analysis 
below in Table 4.  
 
  
 
Table 4 Steps of data analysis 
Step 1: reading and coding 
Ø After collecting the data, 19 articles were selected that were relevant to the re-
search questions. 
Ø Thoroughly reading the articles several times, relevant and interesting data was 
selected and noted. 
Ø The relevant information collected was marked with different colors. 
Step 2: listing and categorizing the codes 
Ø In the second steps of content analysis, the notes taken were read thoroughly 
several times and the information was listed.  
Ø According to the relevancy of the codes, the information was then categorized 
and formed a group.  
 
The author chose Graneheim & Lundman (2004) content analysis method because of its 
familiarity with nursing research. In the first step of the data analysis, the authors thor-
oughly read the selected 19 articles. Then, the authors picked and noted the interesting 
data with different color markers. In the second step, the authors read the notes thor-
oughly several times and listed the information. The authors then categorized the infor-
mation and formed groups according to the relevancy of the codes.  
 
5.3 Ethical Considerations 
Ethics refers to a concept that distinguishes between right and wrong. It is a method 
used to lead actions while analyzing complex issues. While conducting research, the 
investigator should be responsible and meet the ethical norms of good scientific prac-
tice. Thus, the authors attempted to follow the guidelines for writing scientific research 
obtained from the Thesis Guide 2014 Version 2.1 of Arcada University of Applied Sci-
ences, Finland. One of the purposes of ethical conduct is to prohibit the falsifying of 
data or alter the findings for minimizing errors in the research. Intentional fabrication of 
the results is therefore considered unethical. For derived data or information, the author 
  
 
must give credit to the owner of the data through proper referencing. Lastly, the authors 
should avoid any sort of plagiarism (Resnik 2013). 
 
It is also worth noting that during the data collection process, for the data and infor-
mation used from the selected articles, the authors used proper referencing and provided 
proper credit to the articles’ original authors. The authors have not knowingly violated 
copyright issues and have avoided plagiarism while conducting this investigation. Dur-
ing the writing phase, the authors did not perform any action of copy and paste from the 
articles. However, the standard and contact isolation precautions guidelines while taking 
care of ESBL residents in nursing homes in Finland listed as Appendices 2 and 3 was 
translated into English from its original language. The authors did this, as they could not 
find any guidelines for Finnish nursing homes regarding ESBL in the English language. 
The authors attempted to maintain a neutral position during this thesis process with the 
intention of limiting biasness. Lastly, the results presented in this work directly reflect 
what the collected data showed, and were not fabricated.   
  
  
 
6 FINDINGS 
This chapter presents the findings that the authors made after going through each of the 
articles selected in the data collection process. The authors analyzed the information 
acquired from 19 different articles. During the course of analyzing the articles, some 
major underlying themes emerged across the study. Some of the themes are as follows: 
Adequate use of infection prevention method by healthcare staff, correlation between 
antibiotic use and ESBL in nursing homes, and the need for increased awareness and 
knowledge regarding ESBL while taking care of residents with ESBL in nursing homes. 
The authors have further elaborated these themes alongside other sub-themes as Appen-
dix 4 in the Appendices of this thesis. 
6.1 Evidence Based Guidelines for ESBL Carrier Residents in 
the Nursing Home setting  
The first theme identified through the literature review was evidence-based guidelines 
for ESBL carrier residents in the nursing home setting. Articles (1, 2, 4, 5, 8, 9, 15 and 
18) mentioned practices of infection control performed by nurses in different nursing 
homes. Based on the similarities of the content, the authors have grouped the findings 
from the articles together in the respective subgroups and themes. The first being the 
need for implementation of infection prevention. Articles (2, 5, 8 and 18) emphasized 
the importance of infection control guidelines. Article (2) reported that in one of the 
three nursing homes, the fecal carriage of CTX-M-type ESBL producers was the lowest 
equaling (6.1 %). The evidence from this article suggests that the nursing home with 
fewer residents (51 beds) had better implementation of infection control measures. 
Therefore, it is important to note that the prevention and transmission of ESBL produc-
ers can only be managed through close monitoring. According to article (5), another 
factor for high prevalence of beta-lactamase-producing Enterobacteriaceae among nurs-
ing homes is cross transmission. It also stated that 35.5 % of the residents who were at 
least one time a carrier had no history of antibiotic treatment recently. Article (8) stated 
that in order to improve the better management of the infection, it is necessary to im-
plement proper hand hygiene along with necessary use of gloves and gowns. 
 
  
 
Article (18) measured the quality of infection control in nine nursing homes in the 
Netherlands. It reported that on average 24 % (ranging from 19 % to 50 %) of infection 
control guidelines were not made readily available to staff. Therefore, infection preven-
tion was not available in all of these nursing homes. As a result, environmental contam-
ination was high in all but one nursing home. After the report was prepared, the manag-
ers of the nursing homes developed the missing guidelines and infection prevention pro-
tocols. 
 
The following articles identified the next subtheme lack of implementation of infection 
prevention measures. Article (1, 4 and 9) mentioned the lack of implementation of in-
fection prevention measures in nursing homes. In article (1), the staff interviewed about 
infection control, had good knowledge but lacked the implementation of the practice. 
The staffs from five nursing homes (n=172) were asked in which situations would they 
wear gloves and apron. They had a general knowledge to wear aprons and gloves during 
“dirty procedures” but admitted they do not follow the practice all the time. During the 
study period, the staff sometimes failed to remove their gloves and clean their hands 
before leaving the resident’s room. Article (4) highlighted the association between 
ESBL carriage and the Facility A (nursing home). In facility A, the percentage of resi-
dents colonized with ESBL-producing organisms was 27 % in Wing X and 10 % in 
Wing Y. It further reported that the reason for the presence of the strain in both wings 
might be because same nursing staffs and cleaner were working in both wings. It stated 
poor infection control practice might be the reason for spread of the organisms. Article 
(9) conducted a qualitative study on the staff experiences while caring for patients with 
extended spectrum beta lactamase. The study interviewed five registered nurses (RNs) 
and five assistant nurses from a nursing home. Nurses reported that there were no guide-
lines or other routines at the time of the first ESBL admission. The situation resulted in 
wearing long sleeved gowns and double gloving, which may have caused discomfort to 
the resident and caregivers. Thus, infection control guidelines are important but the cor-
rect way of implementation is equally important.  
 
The next sub them is isolation precautions. Article (4) highlighted that nursing homes 
implement contact isolation for the patients with multi-resistant gram-negative bacteria. 
It is difficult to implement this in residential aged care facilities as the residents share 
  
 
common rooms such as dining rooms and recreational areas. As a result, this increases 
risk factor for resident-to-resident contamination. Another article (8) stated that the in-
fection control guidelines are unrealistic as residents also live in the nursing home and it 
is their home too. It was thought that the employees working in this facility could bene-
fit from additional educational programs. Article (14) was a long-term survey conducted 
by the microbial laboratories of the Assistance Publique Hopitaux de Paris that consist-
ed of 7000 beds in long-term care facilities (LTCFs). It indicated an increase of ESBL 
producing isolates per 1000 hospitalization days in LTCFs from 0.07 in 1996 to 0.28 in 
2005. It further stated that implementation of isolation precaution was difficult in 
LTCFs which might be the reason for the spread of ESBL strains in LTCFs. In article 
(15), the long-term care facility used contact precautions measures for three of the resi-
dents who had urinary tract infection with ESBL due to unavailability of proper isola-
tion rooms.  
6.2 Dynamics of Antibiotic Use in Nursing Homes to Treat Res-
idents Carrying ESBLs 
The next theme identified through the literature review is entitled, Dynamics of Antibi-
otic Use in Nursing Homes to Treat Residents carrying ESBLs. Unsurprising enough, 
out of the 19 articles used in the study, 16 articles 
(1,2,3,4,5,6,9,11,12,13,14,15,16,17,18,19) talked about the relationship between ESBLs 
carriers and the use of antibiotics for treatment in nursing homes. The authors have sub-
grouped the findings from the articles and explained below. 
The first subtheme is Correlation between use of antibiotic and Extended Spectrum Be-
ta-lactamase. Findings from 8 of the articles (1, 5, 9, 11, 12, 16, 18 and 19) have shed 
light on the co-relation between the use of antibiotics and Extended Spectrum Beta-
Lactamases. Article (1) reported that 42 % of ESBL positive residents had antibiotic 
treatment more significantly than 28 % of residents with no ESBL positive, 6 months 
prior to sampling. The increase in risk factors for carriers of ESBL-producing Entero-
bacteriaceae was high due to the use of antibiotics. Article (5) conducted a cross-
sectional study in two major nursing homes in North Lebanon. The percentage of resi-
dents who had been on an antibiotic recently was 59.6% (31/52) among the ‘at least one 
time’ carriers and 18.8% (3/16) among the ‘never’ carriers. The final analysis of the re-
  
 
port was that the only risk factor associated with multi-drug resistant Enterobacteriaceae 
was the recent intake of the antibiotic. Another article (9) interviewed nurses concerning 
their experience while caring for patients with ESBL producing bacteria. Generally, the 
nurses were aware of the avoidance of the use of antibiotics. The participants also ex-
pressed the fear of antibiotic resistance that might be a great threat to humankind, and in 
the future, possibly the greatest of all because antibiotics will not be strong enough to 
combat infections leading to deaths on a massive scale.  Article (11) conducted a study 
at a long-term care facility with 88 residents in Ireland. They looked into the molecular 
characteristic of ESBL producing Enterobacteriaceae isolates and antimicrobial suscep-
tibility among other things. The study found that out of the 64 residents, who participat-
ed in the study, ESBL-EC isolates recovered from rectal and urine samples were re-
sistant to ciprofloxacin as well as to co-amoxiclav. In addition, the residents who re-
ceived antimicrobial three months prior to the sampling had 2.4 fold higher odds of 
ESBL colonization. The study also goes as far as to suggest that the use of antimicrobial 
are an added risk factor for carriage of ESBL-EC as the ESBL–Enterobacteriaceae are 
resistant to commonly given antimicrobials in the long-term care facilities. Article (12) 
also made the similar conclusion. Given the high prevalence of ESBL, it concluded that 
nursing homes should limit the use of antimicrobial drugs amongst the residents and 
avoid unnecessary use of antibiotic treatment. 
 
A study conducted by article (16) in Northern Ireland that collected fecal samples from 
294 residents showed that over 40% of the samples tested positive for Multidrug-
resistant E. coli, suggesting the increase in spread among nursing homes. Interestingly 
enough, residents who had high exposure to antibiotics were significantly higher among 
carriers having received more days of treatment of trimethoprim and fluoroquinolones. 
The article suggested that the treatment should be appropriate and limited use of antibi-
otics with close supervision of the outcome is essential. Article (18) conducted a study 
in 9 nursing homes in the Netherlands. A total of 643 residents were tested for rectal 
ESBL carrier out of which 70(10.9%) tested positive. Although, there were major short-
comings on the part of the nursing homes, one of the significant bits was prescription of 
antibiotics without screening for the pathogen. This resulted in infections and indiscrim-
inate use of antibiotics.  
   
  
 
The next theme identified through the literature review is Antibiotic treatment for pa-
tient with Extended Spectrum Beta-lactamase. Ten of the selected articles (2, 3, 4, 6, 13, 
14, 15, 16, 17, 18 and 19) mentioned themes concerning antibiotic treatment for patient 
with Extended Spectrum Beta-lactamase. Article (2) found 44 CTX-M-type ESBL pro-
ducers’ multidrug resistant from 3 nursing homes. This showed a high level of co-
resistance to quinolone antibiotics. Besides quinolone antibiotics, more than half (25 out 
of 42) isotopes also showed resistance to tetracycline. All of the 44 CTX-M-type ESBL 
producers were susceptible to carbapenem and amikacin. Article (3) showed that infec-
tions derived from ESBL producing Enterobacteriaceae caused inadequate initial empir-
ical antibiotic treatment, potentially leading to rise in mortality in cases with severe in-
fections. As seen during the analysis of resistance patterns of ESBL found in patients, it 
displayed widespread resistance to trimethoprim-sulfametoxazole and ciprofloxacin, 
which are antibiotics widely used for treating infections such as UTI. Similarly, article 
(4) also found that beside β-lactamase, ESBL producing strains. They were also re-
sistant to commonly used antibiotics among elderly. This relayed the need for careful 
selection of antibiotics. The study also found that the physicians were prescribing anti-
biotics without proper measures such as collecting clinical samples for a treatment 
course. In about 44% of the cases, physicians made antibiotic prescription without ful-
filling the criteria for clinical infection. The reduction in unnecessary prescription of 
antibiotics helps to decrease the selection pressure that drives ESBL dissemination. Pre-
scriptions of antibiotics should be limited to only clear suspicion of bacterial infection 
and the duration of the course should not be prolonged (6).  
Article (13) conducted a yearlong study between 2013 and 2014 at a long-term care fa-
cility with 296 residents in the Netherlands. The study showed that of all the positive 
ESBL ST131 isolates detected, 69 residents displayed resistant to ciprofloxacin as com-
pared to just 25 of the 57 from other ESBL-EC. While only 9 of the 69 resident were 
resistant to co-trimoxazole as compared to 43 of 57 other ESBL EC isolates obtained 
from 26 of 32 (81%) colonized residents. However, there was no resistant towards col-
istin, meropenem or imipenem among any of the isolates. The microbial laboratories of 
the Assistance Publique Hopitaux de Paris carried out one of the earliest long-term sur-
veys on ESBL-producing isolates from samples collected of residents at long-term care 
facilities in Paris from 1993 onwards. The study showed that there was a fourfold in-
  
 
crease in ESBL producing Enterobacteriaceae between 1996 and 2005. The strain of 
ESBL found during the study was resistant to amoxicillin, ceftriaxone and fluoroquin-
olones, which are among the widely used antibiotics to treat infections among elderly 
(14). Article (15) studied 104 residents over the period of seven months in a long-term 
care facility in the Kingdom of Bahrain. The study found 8 of the residents to be ESBL 
carriers. The facility later used meropenem for treatment of the ESBL carrier residents 
with successful results. Article (16) suggests the use of Nitrofurantoin and fosfomycin 
to treat infection, as they are active against ESBL producing E. coli. Of all the fecal 
samples collected from the residents in a nursing home in Bavaria, Germany (2017), 
14.7 % of them tested positive as ESBL carriers. Although the study found that ESBL 
E. coli was resistant to most antibiotics group, they showed no resistance against car-
bapenems (17). 
 
Article (18) measured the quality of infection control in Dutch nursing homes. It stated 
that eighteen residents equaling 45 % of all the residents on antimicrobial therapy were 
receiving treatment with antibiotics without any healthcare associated infections. Article 
(19) did not found any carbapenemases resistant strain of ESBLs, however the re-
sistance rates in E.coli collected through urine samples of the residents towards urinary 
tract infection were, for ampicillin 31%/21%, mecilli-nam 4.6%/7.7%, cefadroxil 
3.5%72.6%, nitrofurantoin 1.1%/0.85, trimethoprim 19%/12% and ciprofloxacin 
7.6%/3.4% accordingly. 
 
6.3 Role of Education in Nursing 
Next theme that emerged during the literature review is the role of education in nursing. 
Articles (1, 9, 10 and 18) stated the need for the implementation of educational activities 
for nurses. Article (1), after the interview and observation that concerned the guidelines 
and principles of infection prevention, found out that the staff had knowledge about the 
guidelines but lacked implementing them in practice. Thus, there was a shortcoming in 
evaluating whether or not the infection control guidelines were not only implemented 
but also here adhered to over a longer period of time. Furthermore, it emphasized a need 
  
 
for continuous work to improve shortcomings. In article (9), nurses from the nursing 
homes confessed their lack of knowledge about ESBL and the guidelines for care and 
antibiotic resistance. The nurses also expressed a lack of adequate level of knowledge 
about the antibiotic resistance bacteria and transmission. The low level of knowledge 
resulted in fear among the nurses. Education is therefore, considered essential as regis-
tered nurses play an important role in educational activities and care activities.  
 
Continuing with this theme, Article (10) reported that after there one program that pro-
mote hand hygiene. The use of hand rub increased by 70 % between September 2004 
and October 2005 in Finnish LTCFs. It highlighted a lack of hand hygiene programs in 
the LTCFs. A study conducted in the Netherlands among different nursing homes found 
significant shortcomings on the part of nursing homes in terms of infection control. The 
shortcomings included lack of one hand washing station per 15 residents, absence of 
gowns and hand alcohol and significant lapses related to containing environmental con-
tamination. After the report, the nursing homes started educational programs (18). 
 
The final subcategory for this theme is Education for patients and relatives. Article (9) 
reported that the residents might not know that they have ESBL because of dementia. 
Relatives of the resident fear contracting ESBL and are afraid that the patient will bring 
ESBL back home with them during visitations. Therefore, it is also important to raise 
awareness among relatives about ESBL. 
6.4 Prevalence of ESBL in Nursing Homes 
The last theme identified in this review of literature is prevalence of ESBL in Nursing 
Homes. Article (1) conducted a study on the prevalence of Methicillin-Resident Staphy-
lococcus Aureus (MRSA), Vancomycin-Resistant Enterococci (VRE) and Extended 
Spectrum Beta-Lactamase (ESBL) producing bacteria in 9 nursing homes. The study 
reported 15 of the residents to be ESBL positive. However, the study did not find any 
MRSA or VRE in the study group. Results from the study in article (4) showed the col-
onization rates of VRE (2%), C. difficile (1%) and ESBL isolates (12 %). Article (7) 
reported high prevalence of ESBL producing Enterobacteriaceae in 2 nursing homes. 
According to the study, 75 % of residents had the bacteria in their stool. Article (8) re-
  
 
ported that 64 % of the residents from LTCF ESBL colonization producer among car-
riage of resistant bacteria.  
 
Presented in this chapter, were the results of the literature review. In summary, the 19 
articles selected for the analysis revealed that ESBL producing bacteria is prevalent in 
nursing homes. The residents in the nursing homes are dependent on the nurses for most 
of their daily activities. This means there are many encounters where direct contact be-
tween the residents and the nurses happens on daily basis. If nurses do not implement 
infection prevention when caring for the residents, there is a possibility for transmission 
of infections from the nurses to the residents and vice versa. The articles highlighted 
that nurses should follow evidence-based standard precautions when caring all the resi-
dents. Additionally, nurses should implement contact precautions for the residents colo-
nized or infected with ESBL. They further stated that nurses should have adequate 
knowledge about the antibiotics and raise questions if the physicians are prescribing an-
tibiotics unnecessarily or without fulfilling the required criteria. Next, nursing homes 
should provide further educational programs regarding antimicrobial stewardship and 
evidence-based guidelines in order to prevent the spread of the ESBL.  In the next chap-
ter, the reader will find the discussion where the authors will further delineate the evi-
dence gained through this investigation.  
  
  
 
7 DISCUSSION 
 
In this chapter, the authors attempt to discuss further the questions raised in this thesis. 
The authors have already discussed the third question regarding the current situation of 
ESBL in Finland in the background section. Firstly, the authors will discuss the imple-
mentation of evidence-based guidelines to aid in infection prevention and control. Next, 
management of prescription antibiotics is covered. Additionally, the authors again pre-
sent and discuss education among nurses followed by the health promotion model first 
outlined in chapter 3.  
 
As stated earlier, infection prevention and control practices are important factors in the 
field of caring. They guide healthcare professionals in preventing the spread of infection 
and provide quality care to clients. As there are many research activities in the field of 
nursing practice, the guidelines are constantly evolving which helps to guide nurses in 
the latest evidence-based guidelines. At the same time, there is a large amount of infor-
mation, which can create confusion and perhaps be overwhelming. The information 
found may not be correct or may have biases. Thus, in order to obtain accurate evi-
dence-based guidelines, the nurses should use recognized professional sources.  Some 
examples of reliable sources are World Health Information, European Centre for Dis-
ease Prevention and Control, and International Federation of Infection Control (Infec-
tion prevention and control 2014). According to Wilson et al. (2015), nurses should ap-
ply standard precautions for all the residents. It stated that the healthcare workers should 
implement standard precautions with contact precautions for residents with colonized or 
infected with multi-drug resistant bacteria.  
 
When it comes to infection control, according to the articles, nursing home staff had 
general knowledge about the hygiene guidelines but failed to implement the knowledge 
in practice. Some of the reasons for lack of implementation of hygiene practices might 
be the lengthy time duration when applying and removing protective gear, lack of re-
sources and for some, lack of hygiene guidelines in nursing homes. Moro et al. (2013) 
supported this idea in that the spread of ESBL producing bacteria results from the fact 
that staffs simply do not implement infection prevention measures. Additionally, nurs-
  
 
ing home staff do not clean and decontaminate the environment on a regular basis, and 
waste is not disposed of properly. Efstathiou et al. (2011) reported that nurses regarded 
the reasons for not following standard precautions as being too busy due to the shortage 
of staff in the nursing home. As mentioned earlier in this work, the authors produced a 
guidebook for the nurses of Hopeakuu Palvelutalo. The authors prepared a guidebook 
according to the findings during the study. The English version of the guidebook is lo-
cated in Appendix 5. However, the authors will give a Finnish version of the guidebook 
directly to the Hopeakuu Palvelutalo, as Finnish is the primary language of the nursing 
home. 
 
It is interesting to note that the National Board of Health and Welfare (2007) highlight-
ed that the standard precautions are the principles of infection prevention that healthcare 
professionals need to implement at all times. These principles include alcohol-based 
hand rub before and after direct contact with the patients, use of gloves and aprons if 
there’s risk of body fluids, daily change of work clothes, no use of watches and jewelry, 
no use of nail polish and shortening of the nails. Some of the articles touched on the 
topic concerned with implementation of isolation precautions in LTCFs. It is thought to 
be difficult to implement isolation precautions in some nursing homes. As mentioned 
earlier, for the residents, the nursing home is their home and they share the common 
rooms such as dining rooms and recreational activities. The residents in the nursing 
homes are dependent on nurses. Dr. Jump (2017) reported the challenges considering 
isolation precautions. According to him, the residents live in the nursing home, and 
there is a question concerning the personal rights of residents and patient safety. The 
difficulty is that the nurses cannot ask the residents to be isolated for several weeks. 
Thus, with these residents, nurses should implement proper hand hygiene before and 
after contact with residents, use of gowns and gloves before entry to resident’s room, 
remove gowns and gloves before exiting resident’s room along with hand hygiene. 
Healthcare workers should clean and disinfect equipment after use. Additionally, the 
residents should also implement hand hygiene. They should maintain personal hygiene, 
and cover any wounds properly before leaving their room (Anwar 2017). According to 
HUCH (2012), in nursing homes, the nurses should implement standard precautions 
when caring the carrier of ESBL-E. Coli. If the resident is not able to keep up with the 
hygiene instructions, then the nursing home should offer them a private room. The car-
  
 
riers of ESBL-K. pnuemoniae should be in a separate room with their own toilet and 
shower. The nurses should implement standard precautions along with contact precau-
tion for the carrier of ESBL-K. pnuemoniae. When the residents are out of their room, 
implementation of standard precaution is enough but healthcare professionals should 
implement contact precautions in any therapeutic measures such as during physiothera-
py. The authors have illustrated the standard and contact precautions as Appendix 2 and 
Appendix 3 respectively in the Appendices section of this thesis. 
  
It was also discussed earlier, when preventing the spread of ESBL in nursing homes, all 
healthcare workers should implement infection prevention to prevent the transmission 
of ESBL producers from patients to staff or vice versa. Another study (Yeung et al. 
2011) supports the finding in reporting the effectiveness of hand hygiene in controlling 
the spread of infection. It found out that during the study, the adherence to hand hygiene 
guidelines increased significantly and the infections decreased from 1.42 cases to 0.65 
cases per 1000 residents in Hong Kong LTCFs.  
 
The next takeaway from this thesis is antimicrobial stewardship. More than 50 % of the 
studied articles found that the frequent use of antibiotics was the main risk factor asso-
ciated with the residents with ESBL. These articles highlighted use of right antibiotics 
to treat the residents with ESBL. There are some antibiotics such as trimethoprim-
sulfametoxazole and ciprofloxacin that are resistant to the ESBL-producing bacteria. 
These antibiotics are widely used for treating infection such as UTI. The physicians pre-
scribe the antibiotics without taking clinical samples, inquiring the severity of the illness 
nor risk factors associated with it. Instead, physicians should consider the right choice 
of antibiotics after proper examination. As stated earlier, carbapenems and amikacins 
are effective for the treatment of ESBL-producing bacteria. Additionally, Shaikh et al. 
(2015) pointed out that carbapenems are still effective in the treatment of ESBL-
producing E. coli and K. pnuemoniae. It further stated that some ESBL-producing En-
terobacteriaceae showed resistant to carbapenems. They also feared the rise of the “su-
per bug” in the future, which will be resistant to all the existing antibiotics leading to a 
potential rise in mortality rates on a global scale. 
 
  
 
It is true that nurses are not directly associated with prescribing of antibiotics in Finland 
but in other countries, nurse practitioners do prescribe medication. Even if the nurses do 
not prescribe these drugs, with adequate knowledge about antimicrobial stewardship, 
nurses can influence the correct use of antibiotics on a case-by-case basis. One example 
of this came from The Department of Health Advisory Committee on Antimicrobial Re-
sistance and Healthcare Associated infection (2013). They postulated that a senior nurse 
could be dedicated as a member of an antimicrobial stewardship team. This nurse 
should ensure that the prescribing of antibiotics meet the evidence-based guidelines that 
includes right use of antibiotics, prescribing after the clinical sampling and correct dura-
tion of the antibiotic treatment. In addition, this person should report to the respective 
authority if the physicians are giving unnecessary prescriptions.  
 
Not only was it revealed through this study that EBP, infection control and proper use 
of antibiotics are essential components in the delivery of quality care, but the lack of 
knowledge among nursing staff poses a problem. Sometimes, the nurses feel that the 
best practice they are using is “evidence” based, but their sources may not be research 
based. It was interesting to note the study by Thompson et al. (2003) stated that most of 
the knowledge source of nurses for the practice is from personal experience and advice 
from co-workers. Therefore, EBP helps the nurses in finding the best and effective re-
search-based method in caring for a patient. It does not involve the tradition, myths, co-
workers advice or guidelines from outdated version. For example, when nurses seek so-
lutions for their problems relating to good practice, nurses should be careful about the 
origin of the guidelines. While considering a textbook, the nurse should note the year of 
publication. Asking for advice from co-workers may be from their personal experience, 
tradition or myths.  If outdate knowledge is used for the practice, the quality of care is 
not improved (Beyea & Slattery 2006).   
 
Not only do habits effect the implementation of EBP but also beliefs and attitudes. We 
saw in earlier chapters that it seems nurses can fear the fact that they might incur infec-
tion from the ESBL producing bacteria. Due to the fear, the nurses might not want to 
care for these residents. This has the potential of violating the personal rights of resi-
dents in receiving quality care. Therefore, Education is crucial for nurses. Nursing 
homes can prevent the spread of ESBL producing bacteria within their facilities by in-
  
 
creasing awareness and knowledge among staff through educational activities. Mohsen 
et al. (2016) recommended that there should be training available online. One of the ar-
ticles suggested that nurses should also educate residents and visitors about ESBL and 
give them instruction on infection prevention measures. In the mission to prevent the 
spread of infection, the nurse can collaborate with residents and visitors. To reinforce 
the teaching, nurses can give them pamphlets and factsheets regarding the precautions 
measures (Baker 2016). 
 
If we take what has been discussed above and apply it using The Health Promotion 
Model, one can conclude that the person’s past behavior has influence on future actions 
influencing health promotion. For example, risk of disease transmission can influence 
healthy behaviors. The reasons that affect the spread of infection are lack of awareness 
of the level of contamination, heavy workload and lack of hand hygiene guidelines. In 
order to influence the nurses’ health behaviors, the solution may be to provide 
healthcare education on infection control and prevention. Continued education encour-
ages the nurses to adopt healthy behaviors in order to prevent occupational accidents 
and diseases. The health behaviors include aspects of a safe work environment and use 
of personal protection equipment (Marziale & Jesus 2007). The Health Promotion Mod-
el encourages nurses to adopt health-promoting behaviors. For example, identifying the 
risk factors for infection and implementing the precaution guidelines appropriate for the 
type of infection.  
 
Pender (2011) stated that the surroundings such as co-workers perception on engaging 
in a specific health behavior has also influence on the individual in adopting a specific 
health behavior. The emotional state of a person before, during or after implementation 
of an action affects the outcomes of specific health behaviors. Moreover, individuals are 
more committed to an action when their behavior influences other co-workers. Peer 
pressure to adopt the specific behavior can also aid in adaptation. If the nurses receive 
support that enables a specific health behavior, the nurses are more likely to follow-
through and commit to health promoting behaviors.  For example, if a nurse finds out 
that the other nurses are implementing the evidence-based hygiene guidelines for infec-
tion control, these actions might influence the nurse to adopt similar behaviors. 
 
  
 
8 CONCLUSION 
Through this investigation, the authors found that in many countries, there is a rapid 
shift in demographics as the number of elderly people increases. With this trend, the 
number of elderly requiring care in nursing homes also naturally increases. This study 
reported that in Finland, 20.9% of the inhabitants are over the age of 65 and the number 
is expected to increase further in coming years (Statistics Finland 2017). This increase 
will likely result in added constrains to the already functioning nursing home facilities. 
Various studies show a higher prevalence of ESBL carriers in nursing homes. This is 
due to inadequacy in infection control practices, close proximity among the residents 
and high use of antibiotics (Pelly et al. 2006). Nurses have an active part to play in con-
taining the spread of ESBL in nursing homes. However, the use of proper infection con-
trol guidelines based on evidence-based practices and sufficient knowledge about anti-
biotic resistant organism and ESBL-producing bacteria along with proper and use of 
antibiotics are necessary for providing efficient care.  
 
This study also found that proper education and training programs aimed at developing 
necessary skill to equip nurses and healthcare staff are helpful in achieving these targets. 
The training should address any potential shortcomings in current practice to limit the 
spread of ESBL. Due to differences amongst the ESBL-producing strains and their rap-
idly increasing number, the detection of ESBL carriers could present a challenge. Those 
antibiotics that are still effective against ESBL infections should only be used in serious 
cases to restrict resistant ESBL strains from the further development (Amelia et al 
2016). 
8.1  Critical Analysis 
The study covered a wide theme using a review of literature equaling 19 articles. 
Through this investigation, the authors were able to answer the research questions 
posed. The articles selected were consistent with the purpose of the study and the arti-
cles were from different countries each using different methodologies. This provided a 
diverse and multifaceted insight to the study. Most of the articles used in the study were 
fairly recent and only few from before 2010. The oldest article used for the study was 
  
 
from 2007.  Having two authors provided additional insight into the study. This allowed 
having two different views on the content offering different perspectives. Furthermore, 
it also allowed for detection of any biasness on the part of either of the authors, thus 
keeping the study as objective as possible. The authors distributed the workload, which 
allowed for broader coverage. This was seen as a positive aspect of this investigation; 
however, the lack of research experience on behalf of the writers understandably im-
pacts the end result. 
  
Although there was plenty of research on the topic, most of the data available lacked the 
necessary requirements for the study. The current EBP in nursing literature is associated 
primarily with acute and primary care settings. Knowledge about its use in community 
care settings is scarce though community settings can also implement the basic principle 
of EBP to improve patient care (Leufer & Cleary-Holdforth 2009). Thus, only a few of 
the articles actually fulfilled the underlying criteria for the study, which involved taking 
care of ESBL carrier residents at a nursing home with a nursing perspective. Further 
limitation on the study was due to the authors’ selection of only full text articles that 
were freely available, followed by the restriction of data collected to that of the English 
language. During the study, the authors found out that the implementation of isolation 
precautions in nursing homes is not straightforward but filled with challenges specific to 
each facility. Due to the scope of this thesis, the writers were not able to perform a more 
extensive review of literature, which could have added additional clarity to this broad 
choice of topic. In conclusion, the authors feel that this topic is important as it concerns 
nurses, thus further research is indicated, as nurses must continually seek out the newest 
information for their professional development long-term. In the end, further study on 
the topic might bring a different approach to the control and the spread of ESBL in nurs-
ing home settings.  
 
 
 
 49 
 
9 REFERENCES 
Alligood, M. R. & Tomey, A.M. (2010) Nursing theorists and their Work. 7th ed. Pub-
lisher: Mosby Elsevier 
Amelia, A. Nugrihi, A & Harijanto, P. N. (2016). Diagnosis and management of Infec-
tions Caused by Enterobacteriaceae Producing Extended-spectrum β –Lactamase ,The 
Indonesian Journal of Internal Medicine. v. 48/2 (April 2016) Pp. 156-166. 
Anwar, S. (2017) Examining Contact Precautions in Nursing Homes, Contagion Infec-
tious Disease Today Accessed from: http://www.contagionlive.com/news/examining-
contact-precautions-in-nursing-homes?p=4 (Accessed on: 13.04.2017)  
Aveyard H. (2010) Doing a Literature Review in Health and Social Care: A practical 
Guide. 2nd ed. Publisher: McGraw Hill Education 
Ballard, K. A. (2013) Patient Safety: A Shared Responsibility, The Online Journal of 
Issues in Nursing. v.8 (3/03 Sept, 2003) Accessed from: 
www.nursingworld.org/MainMenuCategories/ANAMarketplace/ANAPeriodicals/OJIN/
TableofContents/Volume82003/No3Sept2003/PatientSafety.aspx (Accessed on 
7.04.2017) 
Behzadi, P., Behzadi, E., Yazdanbod, H., Aghapour, R., Akbari Cheshmeh, M. & 
Salehian Omran, D. (2010) A survey on urinary tract infections associated with the 
three most common uropathogenic bacteria A Journal of Clinical Medicine 5(2), 111-
115  
Belgian Biosafety Server (1999). Accessed from: http://biosafety.ihe.be/betalact -amase. 
Accessed on (20.03.2017) 
Beyea, S. C. & Slattery, M. J. (2006) Evidence Based Practice in Nursing: A Guide to 
Successful Implementation. HCPro, Inc. 
Brolund, A. (2014) Overview of ESBL-producing Enterobacteriaceae from a Nordic 
perspective Infection Ecology & Epidemiology  v. 4. 2014. Accessed from: 
 50 
 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4185132/pdf/IEE-4-24555.pdf (Ac-
cessed on 15.04.2017) 
Collins, A.S. (2008) Preventing Healthcare-Associated Infections. Centres for Disease 
control and Prevention Patient Safety and Quality: An Evidence-Based Handbook for 
Nurses: Vol. 2, 547-575 
Courtney, M. & McCutcheon, H. (2010) USING EVIDENCE TO GUIDE NURSING 
PRACTICE 2nd ed. Elsevier Australia  
Department for Health and Ageing, Government of South Australia (2016) Clinical 
Guideline for the management of patients with multi-resistant Gram-negative organism 
(MRGN) Accessed from: http://sahealth.sa.gov.au/wps/wcm/connect/708ee2004d51 
df0784f3ff4c56539eed/Management+of+Patients+with+MRGN_30062016.pdf?MOD=
AJPERES&CACHEID=708ee2004d51df0784f3ff4c56539eed (Accessed on: 
15.02.2017) 
De Cellès, M., D, Zahar, J.R., Abadie, V & Guillemot, D. (2013) Limits of patient isola-
tion measures to control extended-spectrum beta-lactamase-producing Enterobacteri-
aceae: model-based analysis of clinical data in a pediatric ward BMC Infectious Diseas-
es. v. 13/187, 2013. Accessed from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC 
3640926/pdf/1471-2334-13-187.pdf (Accessed on 29.03.2017)  
Dhillon, R. H.-P. & Clark, John. (2012) ESBLs: A Clear and Present Danger? Critical 
Care Research and Practice 2012, 11 Pages Accessed from: 
https://www.hindawi.com/journals/ccrp/2012/625170/ (Accessed on 18.04.2017) 
Efstathiou, G., Papastavrou, E., Raftopoulos, V. & Merkouris, A. (2011) Factor’s influ-
encing nurses’ compliance with Standard Precautions in order to avoid occupational ex-
posures to microorganisms: A focus group study BMC Nursing. 10:1-12 
Fashafsheh, I., Ayed, A., Eqtait, F. & Harazneh, L. (2015) Knowledge and Practice of 
Nursing staff towards Infection Control Measures in the Palestinian Hospital Journal of 
Education and Practice Vol.6, No.4, 79-9 
 51 
 
Graneheim, U.H & Lundman B. (2004) Qualitative Content analysis in nursing re-
search: concepts, procedures and measures to achieve trustworthiness. Nursing Educa-
tion Today 24, 105-112. 
Guidelines on infection prevention and control 2012, Accessed from: http://w-
ww.hse.ie/eng/about/Who/healthwellbeing/Infectcont/Sth/gl/IPCC_Guidelines_Section
_11_1.pdf (Accessed on 28.03.2017) 
Helsinki University Central Hospital (2012) Questions and answers regarding ESBL: 
Patient instructions Accessed from: http://www.hus.fi/ammattilaiselle/hoito-
ohjeet/infektioidentorjuntaohjeet/Documents/8.1.8_ESBLsta_potilaille.pdf (Accessed 
on: 5.03.2017) 
Helsinki University Central Hospital (2016) Care instructions: ESBL prevention guide-
lines for health center’s wards and long-term care facilities. Accessed from: 
http://www.hus.fi/ammattilaiselle/hoito-
ohjeet/mobiiliyksikon_ohjeet/Documents/ESBL%20torjuntatoimet.pdf (Accessed on: 
4.4.2017)  
Holma, T. (2015) Characterization of Bacteria Causing Outbreaks By Using Molecular 
Methods in a clinical Microbiology Laboratory Accessed from: 
https://helda.helsinki.fi/bitstream/handle/10138/158280/characte.pdf?sequence=1 (Ac-
cessed on: 20.02.2017)  
Humber River Hospital 2007, Extended Spectrum Beta Lactamase (ESBL) Accessed 
from: http://hrccatalog.hrrh.on.ca/InmagicGenie/Docume-ntFolder/000616_esbl.pdf 
(Accessed on 30.03.2017) 
Houser, J. & Oman, K. S. (2011) EVIDENCE BASED PRACTICE: An Implementation 
Guide for HealthCare Organizations. Jones & Bartlett Learning, LLC 
Hsiu-Fang, H. & Shannon, S. E. (2005) Three Approaches to Qualitative Content Anal-
ysis. Qualitative Health Research vol. 15 No 9, 1277-1288 Publisher: Sage Publications 
Jaakola, S., Lyytikäinen, O., Rimhanen-Finne, R., Salmenlinna, S., Pirhonen, J., Savo-
lainen-Kopra, C., Liitsola, K., Jalava, J., Toropainen, M., Nohynek, H., Virtanen, M., 
Löflund, J.E., kuusi M & Salminen, M. (2016) Infectious Diseases in Finland 2015 Ac-
 52 
 
cessed from: https://www.julkari.fi/bitstream/handle/10024/131379/URN_ISBN_978-
952-302-710-7.pdf?sequence=1 (Accessed on 20.03.2017) 
Jewell, T. (2017) ESBLs (Extended Spectrum Beta-Lactamases) Accessed from: 
http://www.healthline.com/health/esbl#overview1 (Accessed on 18.04.2017) 
Lautenbach, E., Patel, J., Bilker, W., Edelstein, P. & Fishman, N.O. (2001) Extended-
Spectrum B-Lactamase-producing Escherichia coli and Klebsiella Pneumoniae: rishk 
factors for Infection and Impact of Resistance on Outcomes Clinical Infectious Diseases 
32(8): 1162-1171 
Leufer, T. & Cleary-Holdforth, J. (2009) Evidence Based Practice: Improving patient 
outcomes. Nursing Standard 23, 32, 35-39.  
Mackey, A & Bassendowski, S. (2017) The History of Evidence-Based Practice in 
Nursing Education and Practice Journal of Professional Nursing v. 33 No. 1 (January 
/February 2017) Pp. 51-55 
Majid et al. (2011) Adopting evidence-based practice in clinical decision-making 99 
(3): 229-236   
McDonald, L. (2001) Florence Nightingale and the early origins of evidence-based 
nursing Evidence-Bases Nursing v. 4 (3/ July 2001) 
Mohsen, M. M., Safaan, N. A. & Okby, O. M. (2016) Nurses’ Perceptions and Barriers 
for Adoption of Evidence Based Practice in Primary Care: Bridging the Gap American 
Journal of Nursing Research, vol. 4, no. 2 (2016): 25-33 
Moro, ML., Gagliotti, C., Marchi, M., Buttazi, R., Cappelli, V., Morandi, M., Morsillo, 
F., Pan, A., Parenti, M. & Ricchizzi, E. (2013) PT1: Antimicrobial resistance and 
healthcare associated infections: one and only battle Antimicrobial Resistance and In-
fection control, vol. 2/1, pp. 212 
National Health Professionals (2010) Standard Infection Control Precautions Accessed 
from:http://www.nhsprofessionals.nhs.uk/download/comms/cg1_nhsp_standard_infecti
on_control_precautions_v3.pdf (Accessed on: 03.03.2017) 
 53 
 
National Institute for Health and Welfare (2015). Accessed from: 
https://www.thl.fi/en/web/infektiotaudit/taudit-ja-mikrobit/bakteeritaudit/esbl (Accessed 
on: 25.02.2017) 
National Institute of Allergy and Infectious Diseases (2016) Gram-negative Bacteria 
Accessed from: https://www.niaid.nih.gov/research/gram-negative-bacteria (Accessed 
on (15.02.2017) 
Norfolk General Hospital (2010). ESBL Factsheet for Patients/Family. Accessed from: 
http://www.ngh.on.ca/images/hospital/accountability/infection-
control/esbl_fact_sheet.pdf (Accessed on: 10.05.2017) 
Paterson, D. L. & Bonomo, R. A. (2005) Extended-spectrum β-lactamases: a Clinical 
Update Clinical Microbiology Reviews V.18 (4/0CT 2005). Pp. 657-686 
Pelly, H., Morris, D. O’Connell, E. Hanahoe, B., Chambers, Biernacka,C. K., Gray, S & 
Cormican, M. (2006) Outbreak of extended spectrum beta-lactamase producing E.coli 
in a nursing home in Ireland, May 2006. Eurosurveillance. v. 11/35 (31 August 2006) 
Accessed from: http://www.eurosurveillance.org/ViewArticle.as-px?ArticleId=3036  
(Accessed on 15.04.2017)  
Pender, N. J. (2011) Health Promotion Model Manual Accessed from: 
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/85350/HEALTH_PROMOTIO
N_MANUAL_Rev_5-2011.pdf?sequence=1&isAllowed=y (Accessed on:25.02.2017) 
Rawat, D. & Nair, D. (2010), Extended-spectrum β-lactamases in Gram Negative Bac-
teria, Journal of Global Infectious Diseases v.2 (3/Sep-Dec 2010) pp. 263-274. 
Resnik, D. B. (2013) what is Ethics & why it is important? National Institute of Envi-
ronmental Health Sciences Assessedfrom: 
https://www.niehs.nih.gov/research/resources/bioethics/whatis/ (Accessed on: 
30.3.2017) 
Rouse, M. & Mclaughlin, E. (2016) Data Collection. Accessed from: 
http://searchcio.techtarget.com/definition/data-collection (Accessed on: 27.02.2017) 
Royal Literary Fund (2017) Literature Reviews Accessed from: 
https://www.rlf.org.uk/resources/what-is-a-literature-review/ (Accessed on: 27.02.2017)  
 54 
 
Shaikh, S., Fatima, J., Shakil, S., Rizvi, S. M. D. & Kamal, M. A. (2015) Antibiotic re-
sistance and extended beta-lactamases: Types, epidemiology and Treatment. Saudi 
Journal of biological Sciences 22, 90-11 
Sharon, J. (2014) 6 Roles Nurses Play that Truly Make Them the Heart of Healthcare 
Accessed from: http: //www.nursetogether.com/6-roles-nurses-play-truly-make-them-
heart-healthcare (Accessed on 7.04.2017) 
Smith, J. M.  & Lokhorst, D. B. (2009) INFECTION CONTROL: CAN NURSES IM-
PROVE HAND HYGINE PRACTICES? Journal of Undergraduate Nursing Scholar-
ship, v. 11 (1/2009) Accessed from: 
http://www.juns.nursing.arizona.edu/articles/fall%202009/Infection%20Control%20and
%20Nurses.pdf(Accessed on: 7.04.2017) 
Statistics Finland, 2017 Accessed from: http://www.stat.fi/tup/suoluk/suo-
luk_vaesto_en.html (Accessed on 21.04.2017) 
Stevens, K. R. (2013) The Impact of Evidence –Based Practice in Nursing and the Next 
Big Ideas. The Online Journal of Issues in Nursing Article published. v. 18 (May 
31,2013) 
Sydney Adventist Hospital (2014). Patient & Visitor Fact Sheet. Accessed from: 
http://www.sah.org.au/assets/files/PDFs/IPC%20Fact%20Sheets/ESBL%20Patient%20
%20Visitor%20Fact%20Sheet%20jan%202014.pdf (Accessed on: 10.05.2017)  
Tacia, L., Biskupski, K., Pheley, A. & Lehto, R. (2015). Identifying barriers to evi-
dence-based practice adoption: A focus group study Clinical Nursing Studies 3,2, 90-96  
Tampere University Hospital (2016). Accessed from: http://www.pshp.fi/fi-
FI/Ohjeet/Infektioohjeet/Eristysohjeet/Tavanomaiset_varotoimet (49522) (Accessed on: 
03.03.2017) 
Vancouver Island Health Authority (2013) Accessed from: http://www.viha-
.ca/NR/rdonlyres/D85DD70C-A37F-4F9A-AC5F-119322C1E359/0/esbl_careplan.pdf 
(Accessed on 28.03.2017) 
Wilson, A. P. R., Livermore, D. M., Otter, J. A., Warren, R. E., Jenks, P., Enoch, D. A., 
Newsholme, W., Oppenheim, B., Leonord, A., McNulty, C., Tanner, G., Bennet, S., 
 55 
 
Cann, M., Bostock, J., Collins, E., Peckitt, S., Ritchie, L., Fry, C. & Hawkey, P. Preven-
tion and control of multi-drug-resistant Gram-negative bacteria: recommendations from 
Joint Working Party. Journal of Hospital Infection 92, 1-44 
Wiener, J., Quinn, J. P., Bradford, P.A., Goering, R. V., Nathan, Catherine., Karen B & 
Robert A. W. (1999), Multiple Antibiotic-Resistant Klebsiella and Escherichia coli in 
Nursing Homes. Journal of American Medical Association v.281(6/ Febuary 10, 1999) 
Pp. 517-523 
World Health Organization (2016), Drug resistance, available from: 
http://www.who.int/drugresistance/AMR_Importance/en/ Accessed on 19.02. 2017 
World Health Organization (2017) Available from:  
http://www.who.int/topics/infection_control/en/ (Accessed on: 10.04.2017)  
Yeung, W. K., Tam, W.S. & Wong, T. (2011) Clustered randomized controlled trial of 
hand hygiene intervention involving pocket-sized containers of alcohol-based hand rub 
for the control of infections in long-term care facilities. Infect Control Hospital Epide-
miology, 32:67-76 
Yewale, V & Dharmapalan, D. (2010) Beta lactam and Beta lactamase Inhibitor combi-
nations Pediatric Infectious Diseases v. 2 (April- Sept 2010) Accessed from: 
http://www.sciencedirect.com.ezproxy.arcada.fi:204-8/sdfe/pdf/download/eid/1-s2.0-
S2212832810800189/first-page-pdf (Accessed on 1.04.2017) 
    
 
10 APPENDICES 
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Marie-Héléne 
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Microbi-
ology and 
Infection, 
2008 
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strain of ESBL-producing 
E. coli in the same LTCF 
for long period of time 
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Article 15 
Jameela Al. 
Salman, Rawan 
A. Al. Agha, 
Yazen A. Mus-
sayab, Abbas F. 
Hassan 
Infection in long term care 
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Journal of 
Infection 
and Public 
Health, 
2014 
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Article 16 
Paul J. Rooney, 
Maureen C. O’ 
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Brian Smyth,  
Philip Donaghy, 
Motasim Badir, 
Neil Woodford,  
Edi Karisik, and 
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ta-lactamase (ESBL)- pro-
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Journal of 
Antimi-
crobial 
Chemo-
therapy, 
2009 
High exposure to antibi-
otics and prevalence of 
gut carriage of MDT E. 
coli among nursing 
homes in the UK,  
    
 
David M. Liv-
ermore.  
Article 17 
R. E. Warren,  
G. Harvey,  
R. Carr, D. 
Ward and A. 
Doroshenko. 
Control of infections due 
to extended-spectrum b-
lactamase-producing 
organisms in hospitals and 
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European 
society of 
clinical 
Microbi-
ology and 
Infectious 
Diseases, 
2008 
High prevalence of CTX-
M-producing E. coli 
among nursing homes in 
Bavaria, Germany. Im-
portance of hygiene 
measures to prevent fur-
ther spread of multidrug-
resistant bacteria. 
Articile 18 
Mark E. Rupp 
and Paul D. Fey 
Measuring the quality of 
infection control in Dutch 
nursing homes using a 
standardized method; the 
Infection prevention Risk 
Scan (IRIS) 
Antimi-
crobial 
Resistance 
and Infec-
tion Con-
trol, 2014  
Shortcoming on the part 
of nursing homes under-
study were the availabil-
ity of infection control 
guides and level of envi-
ronmental cleaning 
Article 19 
Pär-Daniel 
Sundvall, Marie 
Elm,  
Ronny 
Gunnarsson, 
Sigvard 
Mölstad, 
 Nils Rodhe,  
Lars Jonsson 
Peter Ulleryd 
Antimicrobial resistance in 
urinary pathogens among 
Swedish nursing home res-
idents remains low: a 
cross-sectional study com-
paring antimicrobial re-
sistance from 2003 to 2012 
Bio Med 
Central 
Geriatrics, 
2014 
Relationship between an-
tibiotic treatment and 
ESBL. Prevalence of re-
sistance was high among 
residents who had antibi-
otic treatment few 
months ago or were hos-
pitalized.  
    
 
 
10.2  Appendix 2. Standard Precaution 
Work uniform Ø Work uniform with short sleeves or sleeves rolled 
up to elbows 
Ø Work uniforms are changed to civilian clothes at 
the end of the work day 
Choice of room Ø Single room, if the patient leaves wound or ab-
scess secretion stains or otherwise compromises 
infection control 
Hand Hygiene Ø The skin of hands must be intact and supple, skin 
lesions are treated 
Ø No wrist watches, rings or hand/wrist jewellery 
Ø Short nails, no nail polish 
Ø Artificial nails are forbidden 
       Disinfect hands 
Ø Before and after patient contact or procedure 
Ø Before putting on protective gloves or other pro-
tective wear and after taking them off 
Ø Before entering the care environment and when 
leaving it 
Wash hands with water and soap 
Ø When you arrive at work 
Ø When your hands are visibly dirty or feel dirty 
When you have examined or treated a patient with 
gastroenteritis 
 
Protective wear: 
Protective gloves, pro-
tective apron or gown, 
Ø Protective gloves: when handling blood, secre-
tions, wounds, lesions, mucous membranes or con-
taminated areas or equipment.  
 
    
 
surgical mask 
 
Ø Each pair of protective gloves is only used for one 
procedure and microbes must not be spread to the 
environment with them. 
Ø Other protective wear: if danger of spatter 
Environment cleaning  Ø The care environment is kept clean and tidy, and 
no clean care equipment is stored there 
Ø Care equipment with secretions on it is washed in 
a disinfecting washing machine 
Secretion stain disin-
fection and reducing 
blood contagion 
Ø Remove visible blood and secretion stains imme-
diately 
Two stage secretion stain disinfection: 
1. Soaking 
2. Wiping with washing disinfectant (e.g. 
chlorine 1000 ppm or peroxygens) 
Cleaning Ø Ordinary detergents for cleaning, patient location 
specific cleaning cloth (microfibre) 
Ø Rooms are cleaned following the aseptic work 
procedure 
 
 
 
 
 
 
 
 
    
 
10.3  Appendix 3. Contact Isolation Precaution 
Choice of room Ø Single room, private toilet and shower recommend-
ed 
Ø If a single room is not available, a cohort or room 
divider may be used 
Ø Patient-specific and disposable care equipment is 
reserved for the patient room 
Protective wear Ø Protective gloves are always worn when entering 
and working in a patient room and contact care of 
patients. 
Ø Gloves are changed as necessary, following the 
aseptic work procedure, also disinfecting hands oc-
casionally 
Ø Protective gown in contact care, doctor’s examina-
tions, cleaning of rooms 
Ø Surgical mask in wound care of MRSA carriers or if 
the patient, for example, suffers from a scaling skin 
condition or has an artificial airway 
Cleaning  Ø Room-specific cleaning supplies 
Ø Concentrate on contact surfaces and cleaning of san-
itary facilities 
Ø Use disinfectant when cleaning, if MDR-
Acinetobacter or gastroenteritis 
Informing patients and 
visitors 
Ø A sign is put on the door to inform people entering 
the room about the contact safety measures, but the 
name of the microbe is not made available to out-
siders. The patient is told his/her part in carrying out 
the safety measures 
Ø Visitors use hand sanitizer when entering and exit-
ing the room. If they participate in, for example, 
wound care, they are instructed to use protective 
wear. 
    
 
 
10.4  Appendix 4. Illustration of theme and sub-themes 
 
 
 
 
 
 
 
 
 
Theme Evidence based practices and prevention of ESBL in nursing homes 
Sub-
themes 
 
 
Evidence based guidelines for 
taking care of ESBL carrier resi-
dents at nursing homes 
Dynamics of antibiotic use in 
nursing homes to treat residents 
carrying ESBLs. 
Education’s 
role on 
nurses 
Prevalence 
of ESBL 
at nursing 
homes 
 
Need for 
imple-
menta-
tion of 
infection 
preven-
tion 
Lack of 
imple-
menta-
tion of 
infection 
preven-
tion 
measures 
Isolation 
Precau-
tions 
Correlation be-
tween use of 
antibiotic and 
Extended Spec-
trum Beta-
lactamase 
Antibiotic 
treatment for 
patient with 
Extended Spec-
trum Beta-
lactamase 
Education 
to patients 
and rela-
tives 
 
Unit of 
analy-
sis 
2, 5, 8, 
18 
1, 4, 9 4, 8, 14, 
15 
1, 5, 9, 11, 12, 
16, 18, 19 
2,3,4,6,13,14, 
15,16,17,18,19 
1, 9, 10, 18 1, 7, 8 
    
 
10.5  Appendix 5. Guidebook for taking care of ESBL carriers 
Overview of ESBL 
• The bacteria are present in the intestinal tract, mu-
cous membrane, urine and wounds. 
 
• E. coli and K. pneumoniae are the most common 
among ESBL producing bacteria. 
 
• ESBL bacteria are resistant to most of the antibiot-
ics. 
 
• Spread through cross transmission. 
 
• A person carrying the bacteria without any symp-
toms of infection or had been infected in the past is 
called ESBL carrier. 
 
• A person is considered to have an ESBL infection 
when the ESBL producing bacteria infect them. 
He/she has to be treated with antibiotics. 
 
 
 
    
 
Implement Hand Hygiene  
• No wristwatches, rings or wrist jewelry. 
 
• Short nails and no nail polish.  
 
• Guide the residents to implement hand hygiene.  
 
• Give the information about hand hygiene to the 
visitors. 
- Guide them to use hand alcohol before and 
after entering the resident’s room. 
- Use of gloves and gown if they are involved in 
the dirty procedures.  
 
• Wash hands with soap and water  
- When arrive at work. 
- When your hands look or feel dirty.  
 
 
 
 
 
    
 
Always disinfect hands  
• Before and after contact with every residents.  
 
• Before putting on personal protective wear and af-
ter taking it off.  
 
• Before entering the care environment and when 
leaving.  
 
• Before doing clean or aseptic procedures.  
 
• After touching the resident’s surroundings.  
 
Hand rub 
• Put about 3-5 ml of hand sanitizer in the palm.  
 
• Rub the hand sanitizer from palm to palm, dorsum, 
fingers interlaced, tip of the fingers, thumbs, and 
wrists for about 20-30 seconds. 
 
• Rub the hand until it is dry.  
 
 
    
 
While taking care of ESBL carriers  
• Single room is preferable otherwise implement 
necessary precaution in case of a multi-bedroom 
facility. 
 
• Perform proper hand hygiene.  
 
• Use of hand alcohol before and after the contact 
with them.  
 
• The resident should put on clean clothes. 
 
• Proper covering of the wound in case of any exter-
nal wound. 
 
• Use of gloves when handling blood, secretions, 
wounds, lesions, mucous membranes or contami-
nated areas or equipment.  
 
• Use gowns during the dirty procedures.  
 
• Proper decontamination of the equipment is a 
must after every use, especially those meant for 
common use.  
    
 
 
• Proper and timely cleaning of the environment.  
 
 
 
 
 
 
 
